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Autonomous Mobile Sanitization Robot 
ABSTRACT 
This disclosure describes an autonomous mobile robot that can be utilized for sanitization 
of surfaces, e.g., in indoor environments such as offices, laboratories, lavatories, hallways, 
entrance gates, cafeteria, etc. Per techniques of this disclosure, payloads effective to sanitize 
surfaces and objects, e.g., ultraviolet-C (UV-C) emitting device(s), such as UV-C lamps, are 
mounted on an autonomous robot that can traverse the indoor environment. The robot can 
autonomously navigate the indoor environment and disinfect surfaces by emitting UV-C 
radiation via its payload. The robot is configured to dynamically learn routes, generate a map of 
a route traversed, etc. and to automatically detect human presence to avoid human exposure to 
UV-C radiation. The robot can function autonomously without human intervention and has the 
capability to dock itself into a wireless charging station, thereby enabling it to operate 24/7. 
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BACKGROUND 
Maintaining workplace safety, and prevention and control of disease is of paramount 
importance and is an ongoing challenge in pandemic situations, e.g. during the COVID-19 
pandemic, as employees are re-integrated into workplace environments. Since surfaces are a 
potential medium of transmission, strict environmental surface hygiene practices serve to prevent 
individuals from coming into contact with contaminated surfaces. A current approach is to clean 
the indoor environment and surfaces (mainly overnight) with disinfectant chemicals. Manually 
performing such tasks can be both costly and time consuming, and pose risks that may arise due 
to gaps in reliability or consistency in the performance of such tasks. 
Recent coronavirus strains have demonstrated a low resistance to disinfectants. Methods 
such as ultraviolet (UV) disinfection, application of a hot water bath at 56°C (132.8 °F) for 
30 minutes, chlorine-based disinfection, application of peracetic acid, 75% ethanol, etc. can 
effectively inactivate the virus. 
Certain classes of ultraviolet C, e.g. UV-C 254 nm, generated commonly by low-pressure 
mercury vapor arc lamps, have been utilized for disinfection in medical facilities. The sanitizing 
effects of UV-C light has been studied in the context of other coronaviruses, including the one 
that causes severe acute respiratory syndrome (SARS-CoV).  
Studies widely have shown that UV-C irradiation can be effective in killing the 
coronavirus. Generally, UV-C light damages the RNA of the coronavirus and renders them 
inactivated. As a result of UV-C exposure, pathogens cannot reproduce once they have entered 
inside their host.  
Coronaviruses are sensitive to oxygen levels and application of UV-C can alter the spike 
protein, a surface protein used to bind to a receptor, thereby altering the genomic composition of 
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the coronavirus and leading to its deactivation. Laboratory research has shown that the 
germicidal effect of UV-C is primarily a function of two factors: the intensity of the UV-C 
energy and the duration of exposure. One study reported that 15 minutes of UV-C exposure was 
sufficient to inactivate the SARS-CoV virus, making it impossible for the virus to replicate 
further. Studies have shown that it can be used against other coronaviruses.  
Other studies have reported that it is possible to completely inactivate coronavirus using 
short-wavelength UV-C irradiation. It was found that a very low dose of UV-C radiation was 
sufficient to inactivate coronavirus completely. Indeed, for virus concentrations typical of low 
level contaminated closed environment and sputum of coronavirus infected patients, a very small 
dose of less than 4 mJ/cm2 was enough to achieve full inactivation of the virus. Even at the 
highest viral input concentration (1000 moi), viral replication was totally inactivated when a dose 
greater than 16.9 mJ/cm2 was applied. Efficient UV-C based disinfection methods can therefore 
help contain the spread of coronavirus infection. 
DESCRIPTION 
This disclosure describes an autonomous mobile robot that can be utilized for sanitization 
of surfaces, e.g., in indoor environments such as offices, laboratories, lavatories, hallways, 
entrance gates, cafeteria, etc. Per techniques of this disclosure, payloads effective to sanitize 
surfaces, e.g., UV-C emitting device(s), such as UV-C lamps, are mounted on an autonomous 
robot that can traverse the indoor environment. 
The autonomous robot has the capability to autonomously scan and operate within an 
indoor environment, e.g. in the hallways and corridors of a workplace. The robot can function 
autonomously without human intervention and has the capability to dock itself into a wireless 
charging station, thereby enabling an uninterrupted operation. Additionally, the robot is designed 
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to operate alongside other robots and/or human personnel, e.g., with collision-avoidance 
capability, etc. The autonomous robot also has the capability to detect human presence, and 
suitably react, e.g. switch off a payload, raise an alarm, etc. when any human presence is 
detected.  
 
Fig. 1: An autonomous robot can disinfect surfaces using UV-C radiation  
Fig. 1 illustrates an example autonomous mobile robot, per techniques of this disclosure. 
Only the payload components (UV-C lamps) are illustrated; other components such as navigation 
sensors, on-board computing hardware, power management, communication, etc. may be present 
in different robot configurations. The autonomous robot that carries the UV-C lamp payload can 
be utilized in interior spaces such as schools, office buildings, and restaurants to sanitize surfaces 
and help mitigate disease transmission. 
In this illustrative example, UV-C emitting devices, e.g. UV-C lamps, are mounted onto 
the autonomous robot. The autonomous robot can be configured to navigate an indoor 
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environment and disinfect surfaces using UV-C radiation emitted from its payload. The UV-C 
radiation can be applied on each surface for a specified amount of time, e.g. between about 2-60 
minutes, depending on the surface, angle, distance, and UV-C exposure dosage. The autonomous 
robot is configured to navigate its environment, learn its routes, generate a map of a route 
traversed, etc. The robot is also configured to turn the UV-C radiation off when human presence 
is detected in its vicinity to prevent human exposure to the UV-C radiation. The autonomous 
robot can also be configured to operate with other payloads effective for sanitization, e.g. 
electrostatic disinfection, acoustic vibration, etc. 
As an instance of non-UV payload for disinfection robot, acoustic vibration may be 
utilized in resonance frequency therapy which has been previously tested on diseases like lung 
tumor, Borrelia burgdorferi pathogen responsible for Lyme disease, Rubella measles virus, E. 
coli etc. The therapeutic approach in such cases is based on destruction of the associated virus 
based on a matching resonance frequency. Example frequencies of 171.160 Hz, 174.989 Hz, 
1185.131 Hz, etc. have been tested previously with encouraging results. Based on verification of 
its efficacy in treating COVID-19 patients, resonance frequency therapy can also be attempted 
using autonomous robots.  
CONCLUSION 
This disclosure describes an autonomous mobile robot that can be utilized for sanitization 
of surfaces, e.g., in indoor environments such as offices, laboratories, lavatories, hallways, 
entrance gates, cafeteria, etc. Per techniques of this disclosure, payloads effective to sanitize 
surfaces, e.g., UV-C emitting device(s), such as UV-C lamps, are mounted on an autonomous 
robot that can traverse the indoor environment. The robot can autonomously navigate the indoor 
environment and disinfect surfaces by emitting UV-C radiation via its payload. The robot is 
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configured to learn routes, generate a map of a route traversed, etc. and to automatically detect 
human presence and turn UV-C radiation off. The robot can function autonomously without 
human intervention and has the capability to dock itself into a wireless charging station, thereby 
enabling 24/7 operation. 
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